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Physiologic coarctation of the aorta resulting from
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Graft collapse is a known complication of thoracic aortic stent grafting, particularly in cases of traumatic thoracic aortic
transection, when a typically smaller diameter aorta is repaired with a relatively large diameter device. In contrast,
obstruction of the aorta from a stent graft that protrudes into the aortic arch but does not collapse is a less common
complication of thoracic aortic stent grafting that can present as a functional aortic coarctation. We describe here two
cases of physiologic coarctation of the aorta caused by stent graft protrusion into the arch that were successfully treated
with stent graft explantation and open aortic reconstruction. (J Vasc Surg 2008;48:1007-11.)Thoracic aortic stent graft collapse has been widely
reported in the literature. Most commonly, these collapses
occur in the setting of endovascular repair of traumatic
thoracic aortic transection (TTAT), where a typically
smaller diameter aorta in a younger patient is repaired with
a relatively larger diameter device designed to treat aneu-
rysmal disease. This outcome is thought to relate to poor
apposition of the leading edge of the proximal stent graft to
the lesser curvature of the aortic arch, resulting in a direct force
on the outside of the endograft causing infolding with graft
occlusion.1 Rates of stent graft collapse in series of endovas-
cular transection repairs range from 0.03% to 10%.2-5
Obstruction of the aorta from a stent graft that pro-
trudes into the aortic arch without infolding is a distinctly
different but less frequent complication. Patients may
present with symptoms of aortic arch coarctation such as
proximal hypertension, left upper extremity ischemia, or
left carotid or vertebral insufficiency despite having a patent
endograft. Axial surveillance imaging may not reveal an
obvious abnormality, such as collapse or endoleak, and
proximal graft protrusion may only be seen on coronal
reconstruction or with real-time angiography if the ob-
struction is dynamic. We report here two cases of physio-
logic aortic coarctation related to the protrusion of a tho-
racic endograft into the aortic arch.
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Case 1. The patient was an 18-year-old female involved in a
motor vehicle accident who sustained multiple injuries including a
pelvic fracture with retroperitoneal hemorrhage, a bladder injury, a
liver laceration, facial fractures, a closed head injury, and TTAT at
the isthmus found on chest computed tomography (CT) (Fig 1).
She was transiently hypotensive, resuscitated at an outside hospital,
then transferred to our institution 6 hours after the injury. She
underwent immediate laparotomy for hemoperitoneum and was
stabilized in the intensive care unit over an 8-hour period postop-
eratively. She was then taken back to the operating room for
endovascular repair of her TTAT.
On initial CT, the aorta proximal to the injury measured 19
mm in diameter. A 26 mm diameter  10 cm length Gore TAG
endoprosthesis (W. L. Gore and Associates, Inc., Flagstaff, Ariz)
was selected to repair the transection. The left subclavian artery
(LSA) origin was deliberately covered to ensure a seal proximal to
the transection. Stent grafting was technically successful and there
were no neurologic deficits or other stent graft-related complica-
tions in the immediate postoperative period.
At one year, surveillance CT revealed excellent exclusion of
the transection with no residual hematoma or sac. Clinically, the
patient had completely recovered from her trauma and was neuro-
logically intact, with no transection-related morbidity. She did
have an asymptomatic 10 mm Hg pressure gradient between the
blood pressure in her right and left arms.
When she returned at age 20 for her 2-year follow-up, she
complained of one episode of transient loss of vision in her left eye
with frequent intermittent episodes of blurred vision and light-
headedness, all occurring within the previous 3 weeks. A CT scan
at that time again revealed no abnormalities (Fig 2). Duplex
ultrasound scan was obtained showing an expected reversal of flow
in the left vertebral artery (LVA), but also an unexpected to-and-
fro flow in the left common carotid artery (LCCA) suggesting
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of impingement of the stent graft on the LCCA origin, but did
show a significant protrusion of the proximal end of the stent graft
into the aortic arch without any collapse (Fig 3). This resulted in a
functional aortic obstruction just proximal to the level of the
LCCA. Intra-arterial pressure measurements revealed a LCCA
systolic pressure that was 15 mm Hg lower than that of the right
Fig 1. Traumatic thoracic aortic transection (TTAT) in the 18
year old female described in Case 1.
Fig 2. Normal axial computed tomography (CT) images from
Case 1 obtained at two years after the patient complained of
transient loss of vision in her left eye.radial artery.Given the patient’s neurologic findings associated with this
obstruction, and the fact that she had fully recovered from her
multiple traumas and was no longer at high risk for open thoracic
aortic repair, she underwent uncomplicated explantation of her
endograft and open replacement of the injured aorta. She has made
a full recovery with resolution of her neurologic symptoms.
Case 2. The patient was a 21-year-old male involved in a
snowmobile accident, sustaining a TTAT at the isthmus. He had a
concomitant splenic laceration and a diaphragmatic rupture that
were repaired immediately during laparotomy at an outside hospi-
tal. He was transferred to our institution shortly after his initial
surgery.
On initial CT, the patient’s thoracic aorta just proximal to the
injury was 22 mm in diameter, with 2 cm of normal aorta between
the LSA and the transection; there was a bovine innominate artery
(IA) and LCCA origin. Initially, a 26mmdiameter 10 cm length
Gore TAG endoprosthesis was deployed with the intent to land at
the level of the LSA, but completion angiography revealed that it in
fact landed 1.5 cm distal to the LSA, and the pseudoaneurysm
cavity from the transection had persistent filling. Therefore, a
second 26 mm diameter  10 cm length device was deployed
successfully at the level of the LSA.
At 1-month follow-up, the patient was doing well clinically
but had an asymptomatic partial collapse of the proximal device
(Fig 4, A, B) that was treated with the placement of an additional
26mmdiameter device extending proximal to the LSA, to the level
of the patient’s bovine IA and LCCA takeoff (Fig 4, C).
Six months after the placement of this additional stent graft,
the patient presented again with severe hypertension associated
Fig 3. Arteriogram in Case 1 showing protrusion of the proximal
portion of the stent graft into the arch, causing a functional
coarctation.with headaches and a sensation of pain and pulsation in his neck
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though he was left hand dominant, he denied any left upper
extremity fatigability or left subclavian steal symptoms. His blood
Fig 4. A,Contrast-enhanced computed tomography (CT) image
at one month postoperatively showing asymptomatic graft collapse
in Case 2. Note contrast both inside and outside of the collapsed
graft. B, Aortography showing partially collapsed stent-graft (ar-
rows) before the third stent-graft placement. C, Completion aor-
tography showing extension of the third graft just distal to the
common trunk of the innominate artery (IA) and the LCCA.pressure in the office was 200/70mmHg in the right arm. The leftradial pulse was not palpable, while his pedal pulses were normal
bilaterally. A CT scan with coronal reconstruction at that time
revealed protrusion of the proximal portion of the stent grafts into
the aortic arch without true collapse, resulting in a functional
obstruction of the aorta just distal to the takeoff of the patient’s
bovine IA and LCCA origin (Fig 5). This patient also underwent
successful explantation of his stent grafts and open replacement of
his aorta. In the operating room, a pressure difference of 82 mm
Hg was noted between the right radial and right femoral arterial
lines. At explantation, three of the triangular “scallops” of the
proximal end aligned with the lesser curve of the arch were col-
lapsed inward; this exacerbated the aortic obstruction even further
(Fig 6). He recovered from the operation without incident and
now is normotensive without any symptoms.
DISCUSSION
Obstruction of the aorta from an intact thoracic aortic
stent graft protruding into the arch is a complication of
thoracic aortic stent grafting that is distinct from stent graft
collapse. It may present with symptoms of cerebral insuffi-
ciency as in Case 1, proximal hypertension as in Case 2, or
left upper extremity ischemia. The physiologic result of this
mechanical obstruction is aortic coarctation.
As in these two cases, standard axial imaging may fail to
identify a problem in these patients, as there is no obvious
stent graft collapse or endoleak. A careful investigation for
possible stent graft protrusion into the arch is warranted in
patients who present with these types of symptoms after
thoracic aortic stent grafting, but who do not have collapse.
Their workup should include coronal and three dimen-
sional CT reconstructions, which can provide detailed an-
atomic information not readily seen on axial imaging, and
duplex ultrasound scan and intra-arterial pressure measure-
ments, both of which provide physiologic evidence of aortic
obstruction. Arteriography can provide additional ana-
tomic information as well as identify dynamic obstructions
that may be missed with static CT.
The mechanism of aortic obstruction is different in
graft collapse versus graft protrusion into the arch. In cases
of collapse, the medial wall of the stent graft folds inward,
closing the lumen of the stent graft. In cases of graft
protrusion, the lumen of the stent graft remains open, but
the bulk of the proximal portion of the stent graft itself
causes a physiologic stenosis of the aorta in the arch,
resulting in aortic obstruction.
Although the mechanism of obstruction is different in
collapse and graft protrusion, poor apposition of the prox-
imal stent graft to the lesser curve of the aorta may be a
common technical cause of both problems. In fact, Riesen-
man et al6 recently reported a case of endograft malappo-
sition causing a functional coarctation similar to the two
cases presented here. Graft protrusion and aortic obstruc-
tion in their case occurred after a 20 mm diameter iliac limb
extender was used to repair a TTAT in an 18 mm aorta.
Ultimately, the inability of devices currently available in the
U. S. to conform to certain lesser curves of the aortic arch is
the Achilles’ heel of this technology that can predispose to
either collapse or graft protrusion.
leading edge of the graft (B).
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are associated with thoracic aortic stent grafting for TTAT,
where oversizing is sometimes unavoidable given the larger
diameters of the currently available devices and the smaller
diameter aorta of younger trauma patients. The need for
distal arch implantation in these cases further predisposes to
collapse or protrusion. The use of smaller abdominal aortic
cuffs or iliac limbs has been described to overcome oversiz-
ing problems, but issues with shorter device and delivery
shaft lengths can be problematic. Until dedicated thoracic
aortic stent grafts for TTAT are designed and proven to be
effective in the long term, it may be safer in cases where
collapse or protrusion is a concern to use stent grafting for
TTAT in younger trauma patients as a bridge therapy to
later open aortic repair, once concomitant traumatic inju-
ries are stabilized and the patient becomes a better candi-
date for open repair. In many cases, open repair after graft
collapse or protrusion may be better than subjecting pa-
tients to repeated endovascular interventions for failed en-
dografts.
In conclusion, physiologic coarctation of the aorta
from protrusion of a thoracic aortic stent graft into the arch
is a complication of thoracic aortic stent grafting distinct
from the more commonly described graft collapse. Diag-
nosis relies on coronal and three dimensional CT recon-
struction, duplex ultrasound scan, intra-arterial pressure
measurements, and dynamic angiography. Treatment may
require conversion to open aortic repair.
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